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Introduction: With the better understanding of breast cancer history and biology, improved diagnostic
modalities and the shift towards minimally invasive surgeries, indications for prophylactic mastectomy,
skin sparing or skin reducing mastectomies (SSM/SRM) with nipple areolar complex (NAC) preservation
coupled with immediate breast reconstruction are gaining popularity. The authors share their experience
and conception with mastectomy and immediate alloplastic breast reconstruction with the esthetic
circumvertical mammoplasty pattern combined with the dermal barrier buttress ﬂap. Material and
methods: The described technique was performed for 28 patients presenting for mastectomy and im-
mediate alloplastic breast reconstruction. With close collaboration between the oncologic and plastic
surgeons, mastectomy was performed in all cases with the esthetic circumvertical mammoplasty pattern.
To achieve safe excision and optimal reconstruction, the standard incisions could be custom designed to
ﬁt oncologic requirements and allow the creation of a dermal barrier ﬂap used as a buttress separating
the implant from the suture line. Conclusion: The circumvertical mastectomy pattern combined with the
dermal barrier buttress ﬂap is a versatile option allowing safe reconstruction regardless of the tumor and
necessary skin excision location.
© 2014 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
As a consequence of better understanding of breast cancer
natural history and biology, radical excisions recommended earlier
[1] are no longer performed except in case of salvagemastectomies.
Management of patients after one century of breast cancer surgery
is changing and the magnitude of surgical excisions has decreased
dramatically [2e4]. It has been demonstrated that technically it is
impossible to remove all breast tissue with mastectomy [5e8].
Loco-regional recurrence appears to be due to aggressive tumoriyeh), saaddibo@yahoo.com
by Elsevier Ltd. All rights reservedbiology rather than inadequate surgical excision or surgical tech-
nique [5]. It is accepted today that breast-conserving therapy (BCT)
may be applied to a large group of patients and that cutaneous
resection even with total mastectomy may be safely limited to the
area overlying the tumor bed only with preservation of the pec-
toralis muscle [4,9]. Moreover, indications at present for prophy-
lactic mastectomy with nipple areolar complex (NAC) preservation
and for less aggressive surgery have grown [10e13]. With this
trend, women can expect minimal morbidity with a potential for
excellent cosmetic results particularly if the NAC, a cornerstone in
breast esthetics and central to women's body image [14,15], can be
preserved.
The primary focus of breast cancer surgery has been and
certainly still remains effective disease control; nevertheless
improving esthetic outcome should be sought as a secondary goal.
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therapy, local recurrence rates are as low as 7% [3,17]. However,
although associated with high patient satisfaction rates, this type of
surgery is not suitable for all. Lumpectomy can be esthetically
devastatingwhen the tumor is located in the central or inferior pole
or when the breast is small relative to tumor size. Serious disﬁg-
urement and poor cosmetic outcomes can be expected in 20%e40%
of patients following standard wide local excision particularly
when more than 30% of the breast volume is removed [16,18e21]
(Fig. 1). Because there may be conﬂict between removing sufﬁ-
cient tissue to ensure adequate tumor excision, and maintaining a
good cosmetic result [19], it has been argued that different sur-
geons should be involved in cancer excision and in subsequent
reconstruction; the oncologic surgeon being well-trained to treat
the tumor without any constraints leaving the reconstruction to a
colleague more experienced in reconstructive techniques [22]. It
has been routine practice also, even when immediate breast
reconstruction is being considered, for the reconstructive surgeon
to intervene after completion of the tumor ablation to evaluate the
post mastectomy defect and design the reconstructive strategy
accordingly [3].
Collaboration between health care professionals is an integral
part of modern medicine. When dealing with malignant pathology
the importance of adhering to this collaborative approach cannot
be overemphasized. In Europe, multidisciplinary approach is now
the standard of care with regards to breast cancer management
[23e25]. Guidelines have been created by The European Society of
Mastology that pertains to the make up of the multidisciplinary
team and the accreditation system for dedicated breast units
[24e26]. Nowadays, breast cancer treatment involves oncologic
general surgeons, radiologists, medical oncologists, radiotherapists,
pathologists, psychologists and nurses. The recent addition of
plastic surgeons to the multidisciplinary team has helped to reduce
the psychological impact of the anticipated surgical mutilation and
has greatly improved post-mastectomy reconstruction cosmetic
results as well as patients' quality of life [4].
Unfortunately, when communication between disciplines be-
comes necessary, the outcome can be varied and often depends
upon the personalities of those involved [24e28]. In recent years, in
a drive to optimize patient care, a new oncoplastic breast surgery
(OBS) subspecialty has emerged. It aims at achieving ideal oncology
surgery, adequate local disease control, and immediate breast
reconstruction with symmetry [29]. OBS classically deals withFig. 1. Poor results following conventbreast-conserving tumor resections balancing the risk of positive
tumor margin and subsequent necessity for completion mastec-
tomywith the beneﬁts of immediate reconstruction [2,21,30]. It has
been proposed that oncoplastic surgical techniques may be per-
formed by one surgeon with training incorporating experience in
both breast oncologic surgery and breast reconstructive and
esthetic surgery [16,31]. Breast reconstruction following mastec-
tomy, however, requires more advanced expertise and specialized
skills; Moreover, breast symmetrization alone may require the use
of different techniques for different patients even a well-trained
plastic surgeon may ﬁnd difﬁcult to fully master.
The majority of breast reconstruction today is still device-based
[32]. However, even though single-stage implant approach
following skin SSM/SRM represents the ultimate simplicity in
breast reconstruction and results in high rates of patient satisfac-
tionwith low associatedmorbidity [33,34], wound dehiscence, skin
ﬂap necrosis, infection, and implant exposure remain major con-
cerns [35,36]. To avoid such dramatic complications, close and
collegiate collaboration between oncologic and reconstructive
surgical specialists is of critical importance and preoperative
planning of sparing/skin reducing mastectomy (SSM/SRM) cannot
be overemphasized. Planningmastectomy incisions tailored to both
the oncologic requirements and the speciﬁc needs of the recon-
structive strategy rather than performing reconstruction after a
mastectomy defect has been created without any prior recon-
structive considerations would be most appropriate.
We present our experience in the managements of 28 patients
presenting for mastectomy and immediate alloplastic breast
reconstruction. With close collaboration between the oncologic
and plastic surgeons, mastectomy was performed in all cases with
the esthetic circumvertical mammoplasty pattern. To achieve safe
excision and optimal reconstruction, the standard incisions could
be custom designed to ﬁt oncologic requirements and allow the
creation of a dermal barrier ﬂap used as a buttress separating the
implant from the suture line.
2. Material and methods
30 patients subjected to SSM/SRMwith IBR since 2010 till March
2014 are included in this study. 19 cases required unilateral and 11
required bilateral mastectomy with IBR for a total of 41 recon-
structed breasts. Histopathological diagnosis was DCIS and early
stage invasive ductal carcinoma for most patients with no axillaryional breast-conserving therapy.
Fig. 2. (A) 36 year old patient presenting for bilateral mastectomy (B) Standard circumvertical planning on the right breast. (C) Incision planning modiﬁed to allow skin incision
overlying the tumor in the lower pole. (D) DB: de-epithelialized dermal barrier ﬂap, PM: pectoralis major muscle. (E) 450 cc silicone gel implant inserted and covered by PM
superiorly and DB inferiorly. Lateral skin ﬂap to be advanced medially to cover the exposed implant lateral aspect and achieve secure vertical skin closure over the lower pole. (F).
Immediate bilateral reconstruction result. (G, H, and I) result at 1 year following areola-nipple reconstruction.
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performed prophylactically for patients with unilateral breast
cancer and high risk for development of contralateral carcinoma.
Sincemost patients were not operated in the university hospital, no
approval of our institutional board was necessary for this retro-
spective analysis. All patients have signed an informed consent pre-
operatively after details of the procedure were explained to them.
The analysis was performed in compliance with the Helsinki
Declaration.
With the patient in the standing position, surgical planning is
performed pre-operatively after discussing the case with the
oncologic surgeon. A standard circumvertical pattern is marked
[37] and is tailored according to breast size and tumor location. For
small breasts with no skin excess, the planned incision pattern can
be limited to the nipple areolar complex with a minimal infra-areolar component. The pattern may be modiﬁed for oncologic
considerations if excision of more skin from the upper, medial and
lateral quadrants is required or if the tumor is located in the lower
quadrant and necessitates excision of skin normally preserved to
create the dermal barrier. It may be also modiﬁed into a nipple-
sparing mastectomy when desired. Access to the axilla for
sentinel node biopsy or for axillary node dissection when required
is usually through a separate incision.
The skin between the medial and lateral limbs of the vertical
portion of the circumvertical design is de-epithelialized. This
dermal ﬂap is preferably based medially. When advanced laterally
under the lateral skin ﬂap and sutured to the detached inferior
border of the pectoralis majormuscle it allows the creation of a dual
musculo-cutaneous pocket large enough to allow the placement of
a permanent breast prosthesis in most instances without undue
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creates a buttress reinforcing the vertical suture line. If required the
infra-mammary fold can be re-positioned at a more desirable su-
perior position by anchoring the well-formed ﬁbrous tissue present
at the fold to the chest wall (Fig. 2). When required, contralateral
mastopexy or reduction mammoplasty may be performed with the
same incision pattern resulting in comparable scars with the
reconstructed breast improving greatly the ﬁnal esthetic
appearance.
An anatomical silicone breast implant was inserted in all but 13
breasts, the largest being a 620 cc anatomical, tall height, high
projection, cohesive III™ gel prosthesis (Mentor©, Irving, TX, USA).
In 8 patients, 5 of whom had bilateral reconstruction, a Becker
permanent expander (Siltex™ Contour Proﬁle® Becker 35, Cohesive
II™) was used. In one breast, the expander was placed because of
preplanned post surgical radiotherapy, and in another because of
attenuated pectoralis major muscle despite adequate skin enve-
lope. In a third patient, left mastectomy through a transverse
incision without reconstruction was performed 5 years earlier.
When she presented for right mastectomy and bilateral breast
reconstruction, both breasts were reconstructed with a Becker
implant. In the other patients, Becker expanders were used either
because of necessary wider skin excision than anticipated or thin
skin ﬂaps or because the patient has requested an augmentation
following bilateral mastectomy.
Patients' characteristics and breast reconstructions performed
are summarized in Table 1. Final esthetic outcome was judged by
patient's satisfaction based on a simple scale that divides outcomes
into excellent, good, fair or poor.3. Results and cases presentation
Minor wound dehiscencewithout implant extrusion occurred in
one breast reconstructed with gel prosthesis. This case involved
extra medial skin excision dictated by oncologic considerations
converting the vertical scar into a medial transverse scar. The
wound subsequently healed with conservative treatment. Only two
patients requested subsequent nipple-areola reconstruction. One
patient with bilateral SRM and IBR required autologous fat transfer
to improve contour of the upper pole and one patient required scar
revision converting the vertical scar into an L shaped scar in order
to improve the contour of the infra-mammary fold. 2 reconstructed
breasts underwent postoperative radiotherapy. The one recon-
structed with an implant had no complications to date; the second
patient who was reconstructed with a permanent expander
developed Baker grade III capsular contracture 6 weeks after
completing radiotherapy. In 2 patients, early postoperative infec-
tion necessitated removal of the implants. One patient with left
skin reducing mastectomy and right prophylactic mastectomy hadTable 1
Patients' characteristics and breast reconstructions performed.
Number patients 30
Age 31ye68y (Av 45y)
BMI 22e36 (Av 27)
Unilateral mastectomy 19
Bilateral mastectomy 11
Number reconstructed breasts 41
Diagnosis
Breast DCIS or early cancer 33
Prophylactic mastectomy 8
Gel implants 28
Becker expander 13
Follow up in months 2e36 (Av 14)
Av: Average.bilateral reconstruction with a Becker implant. She developed
persistent seroma in the left breast only that became complicated
by late infection and implant extrusion; 6 months later, a new
Becker expander was inserted; inﬂation has been completed at
present, and the patient will undergo scar revision and nipple
areola reconstruction. The second patient had unilateral recon-
struction with gel prosthesis. She developed signs of peri-
prosthetic infection 3 days post-operatively necessitating implant
removal. She will undergo reconstruction with a Becker expander
in few months. The patient that had delayed left breast and right
breast IBR with Becker permanent expanders had an unfortunate
trauma to her chest in the subway two years later resulting in
partial deﬂation of the right Becker implant. Both expanders were
then replaced by gel implants.
All patients are regularly followed up at the private ofﬁce of the
senior author with a mean follow up 14 months. Photographs of
those patients consenting are also taken at regular intervals.
Excluding the one patient with post-radiotherapy grade III capsular
contracture, subjective evaluation of all reconstructed breasts
showed good to very good esthetic result with adequate projection,
lower pole fullness, infra-mammary fold deﬁnition and scar quality.
Symmetry was excellent for bilateral reconstructions. Patients'
subjective satisfaction was high. Even the patient with capsular
contracture is satisﬁed with the ﬁnal result and has refused surgical
correction.
Cases illustrating the versatility of the circumvertical mastec-
tomy planning with the dermal barrier ﬂap are shown in Figs. 3
and 4.
4. Discussion
Although oncological safety remains the primary concern,
breast cancer surgery today is focusing on improved cosmetic
outcomes and quality of life avoiding unnecessary excisional de-
formities and increasingly considering various reconstructive op-
tions [16,18].
It is clear now that skin not affected by cancer can be safely
preserved greatly facilitating immediate reconstruction and
improving cosmetic outcome [38]. Subcutaneous mastectomy with
sparing of the skinwas ﬁrst described in 1962 for benign conditions
of the breast [39]; the term skin-sparing mastectomy (SSM) was
then introduced in 1991 by Toth and Lappert [40] who, in order to
maximize skin preservation and facilitate breast reconstruction,
described the preoperative planning of mastectomy incisions. The
Milan trials and the National Surgical Adjuvant Breast and Bowel
Project [11,12] provided evidence needed that these tissue-
preserving techniques did not impact negatively on survival.
Indeed, breast-conserving surgery is now the accepted gold stan-
dard practice in the treatment of women with early breast
cancer [14].
Breast reconstruction has become a standard of care for almost
all patients requiring mastectomy. However, to perform optimal
oncological operation and achieve reconstruction with the best
cosmetic result and minimal complication rates, high skills are
required [36]. Such procedures are highly challenging necessitating
great ability in reconstructive techniques and a sense of volume and
symmetry [17]. Initial reports of esthetic techniques coupled with
oncologic treatment involving a one-stage combined approach by
the oncologic and reconstructive surgeons were published in the
1990s [3,4,9,41].
OBS techniques seem particularly appealing. A great number of
procedures derived from breast cosmetic surgery consisting in
volume-displacement using dermo-glandular transposition of
remaining breast tissue into the resection site or volume replace-
ment using autologous tissues to compensate volume loss after
Fig. 3. (A) 40 year old patient presenting for right mastectomy and contralateral symmetrization mastopexy. (B) Planning for circumvertical mastectomy modiﬁed to allow skin
excision overlying the tumor lateral to the areola. (C) immediate result. (D, E, and F) highly satisﬁed patient at 2 years despite some asymmetry that could be easily corrected with
fat transfer.
Fig. 4. (A) 55 year old patient presenting for right mastectomy and revision of left breast reconstruction. Left breast reconstruction with textured round 250 cc saline ﬁlled implant
and wise pattern right mastopexy performed by another surgeon 15 years ago. (B) Standard planning of right circumvertical mastectomy. (C) modiﬁed incision and dermal barrier
planning to account for previous inverted T scar and excision of lateral skin overlying the tumor. (D) immediate postoperative result. Due to attenuated right pectoralis major
muscle, 1-stage Natrelle™ anatomical permanent expander SH 235e255 was used for reconstruction. Final incision line duplicates the original inverted T scar. Left breast
reconstructed with latissimus dorsi ﬂap and similar anatomical permanent expander.
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transfer of adjacent tissue from the axilla, lateral thoracic region,
and latissimus dorsi ﬂap, or transposition of the nipple areola
[4,16e18,42,43]. Although reconstruction with local ﬂaps is rela-
tively easy, and while an oncoplastic breast surgeon may achieve
adequate esthetic results with partial breast resections in some
patients, only properly trained surgeons are able to provide optimalesthetic outcome whenever application of advanced, complex and
technically demanding pedicled ﬂaps are required. Moreover, free
ﬂap reconstructions after mastectomy may be performed exclu-
sively by plastic surgeons qualiﬁed in microsurgical techniques
[44].
Despite the great enthusiasm for the OBS subspecialty, we feel,
same as others, that optimal integration of plastic surgery
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treatment requires the concerted efforts of both surgical specialties
involved [45,46]. Communication between the ablative and
reconstructive surgeons is essential for such a comprehensive
approach. Anticipation of an unfavorable esthetic result by the
oncologic surgeon and his recognition of the importance of breast
shape and symmetry are critical same as the need for the recon-
structive surgeon to avoid compromising oncologic principles in his
attempts to improve breast shape [18]. Contralateral breast
reduction mammoplasty for symmetrization is usually required
and may be simultaneously performed reducing theoretically
additional risk of breast cancer through removal of excess breast
parenchyma and offering contralateral breast tissue for pathologic
histologic examination [3,4,9,18].
Current indications for oncoplastic surgery in BCT are still un-
clear and its safety and value still controversial raising real concerns
regarding manipulation of the tumor bed and tumor-free resection
margins [16] moreover, 30%e40% of patients undergoing BCT may
still require mastectomy for better local excision or following local
recurrence [36]. Nevertheless, oncoplastic principles may be
applied to total mastectomy for risk reducing or for in situ or locally
invasive breast cancer without such concerns. SSM/SRM with im-
mediate breast reconstruction has proven to be a valid surgical
option without adverse effects on cancer treatment [2,4,39,46]. In
early stage invasive and in situ breast cancers, precisely imple-
mented SSM/SRM procedure yields oncological results similar to
modiﬁed radical mastectomy [38]. Recently, it has even been re-
ported that SSM combined with IBR is an oncologically safe option
regardless of tumor stage [5].
Despite the advantages provided by SSM/SRM, immediate
breast reconstruction with an implant cannot be performed
without a meticulous preoperative evaluation and effective coor-
dination between the oncological and reconstructive surgeon
[4,46]. Contrary to the Wise SSM/SRM excision patterns (Carlson
type IV [47] and Santenelli type V [48]) already described, the cir-
cumvertical incision pattern and particularly the dermal barrier
ﬂap have proved to be very versatile and could probably be a valid
substitute for allogenic dermal matrix (ADM), a dermal regenera-
tion template recommended by some for IBR [49e52].
ADM has been widely described in the literature in conjunction
with two-stage expander-implant breast reconstruction. It is
claimed that the use of ADM allows faster, less painful expansions
and improved esthetics [53]. ADM provides support to the inferior-
lateral pole of the implant and separates it from the incision line,
however this device is expensive and due to its allogenic nature it
may be associated with a higher risk of complications such as
infection or insufﬁcient biocompatibility and delayed hypersensi-
tivity reaction [54,55]. We have not used ADM primarily because of
its added cost; alternatively we have used the available autogenic
dermis that may be advantageously used as a free graft or prefer-
ably as a vascularized dermal barrier ﬂap to achieve direct-to-
implant single-stage immediate (DISSI) breast reconstruction [52].
As demonstrated, incision planning may be modiﬁed for onco-
logic considerations without jeopardizing reconstructive plans nor
the safety of immediate implant placement and the quality of the
ﬁnal esthetic outcome. Moreover, the dermal barrier ﬂap, as
described, doubles the suture line and allows skin closure not in
direct contact with the implant and with minimal tension. Though
we have favored immediate insertion of gel implants, Becker per-
manent breast expanders were used whenever it was felt that skin
closure over a large implant may be under unwarranted tension
and may jeopardize skin ﬂap vascularity. Despite expressed con-
cerns about the quality of outcome following Becker implants
reconstruction, we have not performed a two-stage expander-
implant reconstruction in any of our patients since all have refusedto consider the alternative of a tow stage procedure. Suction drains
were also used and were removed only when drainage became
negligible.
We speculate that poor outcome reported with the one stage
Becker implants reconstruction is due primarily to placing the
implants in a completely sub-muscular pocket. With the two stages
reconstruction, the pectoralis muscle is released at the second stage
and the infra-mammary fold is reconstructed thus achieving a
better breast contour. The Becker implant is a permanent expander.
Therefore, surgeons must be aware that, once positioned, the
expander is not supposed to be adjusted in a second step [57]. In
the one-stage operation, whether using a Becker implant or a gel
implant, it is imperative that the muscle be released completely
inferiorly and then secured to prevent superior migration; infra-
mammary fold has to be reconstructed as well at this stage and
secured to the chest wall [58,59]. With proper planning and
meticulous attention to technical details, satisfactory results may
be achieved with direct-to-implant single-stage immediate (DISSI)
breast reconstruction regardless of the technique or type of implant
utilized.
Evaluation of Esthetic outcome of any procedure remains highly
subjective regardless of the evaluation tool used. For breast
reconstruction, objective methods based on well deﬁned and
standardized criteria using measurements taken directly from the
patient or from photographs have been described but their value
remains limited as they do not integrate patient wishes and
opinion. Even though expert plastic surgeons usually judge results
more meticulously and differently from none plastic surgeons and
surely differently from patients, patient satisfaction, beside onco-
logical outcome, is deﬁnitely the predominant factor in deter-
mining a successful outcome and quality of life. To determine ﬁnal
esthetic outcome in our patients we have relied on their opinion
expressed during follow up visits based on the simple scale origi-
nally described by Harris et al. [60,61] that divides outcomes into
excellent, good, fair or poor, being well aware that expressed pa-
tient opinion is highly determined by preoperative expectations,
psychological status and cultural considerations.
Though this study is about a limited number of patients with a
relatively short-term follow up and highly subjective patient-based
evaluation of ﬁnal outcome, and is not a study comparing various
reconstructive options, It has demonstrated in our set up that
highly satisfactory results may be achieved when careful planning
and close collaboration between oncologic and plastic surgeons are
implemented regardless of the speciﬁc technique applied for
reconstruction. Whether a single oncoplastic surgeon may achieve
similar or superior results still needs to be determined.
5. Conclusion
With evidence supporting the safety of tissue preserving breast
cancer resections [11,12] a new era in oncologic breast surgery is
emerging. Moreover, improved survival and the multidisciplinary
approach to patient care with a more holistic approach in addition
to serious consideration of patient wishes and quality-of life issues
have resulted in tailored and individualized surgical planning [31].
Nowadays, in addition to being oncologically radical, the aim of
modern breast cancer surgery is to minimize surgical mutilation
and decrease post-mastectomy psychological trauma [20,36].
In recent years, great interest has been given to OBS however
without considering the original deﬁnition of the technique that
applies speciﬁcally to breast-conserving surgery [2,30]. Application
of plastic surgery techniques, however, does not concern BCT alone.
Same approaches, principles, and techniques are required, probably
to a greater extent, when planning incisions for total mastectomy.
In fact, oncoplastic surgery is a far-reaching broad concept. It is
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surgery, cosmetic quadrantectomy, low pole tumor reduction
mammoplasty, central tumor reduction, therapeutic mammo-
plasty, and tumor speciﬁc immediate reconstruction [2,19,62e64].
It concerns as well several different combinations including exci-
sion of the tumor by reduction mammoplasty, tumor excision fol-
lowed by remodeling mammoplasty, partial mastectomy with
reconstruction and mastectomy with immediate reconstruction
[30,56]. OBS applies to breast reconstruction following SSM/SRM
and more recently to areola or nipple areola complex preserving
mastectomies [14] with or without contralateral mastopexy or
reduction mammoplasty.
Contrary to what has been claimed that for the best loco-
regional treatment with the best cosmetic results it is essential
that surgeons involved in breast cancer treatment are trained in
both the oncological as well as the reconstructive and esthetic
ﬁelds [2] we feel that instead of proposing and promoting breast
oncoplastic training, and instead of one surgeon's patchwork ap-
prentice like expertise, close collaboration and team-work between
the oncologic and reconstructive surgical specialties cannot be
overemphasized to avoid OBS becoming a new challenge to the
future breast surgeon as recently voiced [44]. Multidisciplinary
approach to oncoplastic surgery with well trained oncologic and
plastic surgeons focused on all aspects of breast cancer would
deliver the best and safest patient care and may best deliver a risk-
beneﬁt balance with optimal oncological and esthetic outcome
[21].
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